ABSTRACT.-A treatment of Megalastrum (Dryopteridaceae -Pteridophyta) is provided for Bolivia. We recognize 14 species, of which six are described as new: M. alticola, M. aureisquama, M. bolivianum, M. ciliatum, M. marginatum, and M. rupicola. Also provided are notes and selected specimen citations for the other species, and a key to all Bolivian species of the genus.
This species is recognized by a dense cover of very short hairs on the rachises, and orange to medium brown rhizome scales. It has short, appressed hairs on the costae, a thick laminar texture into which the ultimate veinlets are completely sunken (except for the hydathodes). In contrast to Tryon & Stolze (1991) who state that M. biseriale has a thin laminar texture, the Bolivian specimens placed under this name have the thickest laminar texture of any pinnate-pinnatifid species of Megalastrum in the country. We have also seen similar, thick-textured specimens from Colombia (Herrera 9327, UC) and Ecuador (Neill 5956, UC). Different taxa may be involved, but the taxonomy and nomenclature of this species group (including M. honestum and M. yungense) is complex and requires detailed work. In Bolivia, M. biseriale is known from five collections, all made at 1600-2900 m in and close to Cotapata National Park, Nor Yungas, La Paz. Megalastrum laminis pinnato-pinnatifidis, pilis strigosis albescentibus in costis venisque adaxialiter, squamis brunneis latis pilisque longis etiam brevibus in rhachidibus.
Terrestrial; rhizomes compact, scales linear-lanceolate, 5-8 3 0.5-0.8 mm, brown, clathrate, tortuous, remotely denticulate; petioles 10-13 cm 3 1.5-2 mm, reddish brown, with dense scales similar to those of the petioles but smaller, and scattered hairs resembling those of the rachises; blades 22-27 3 8.5-10 cm, pinnate-pinnatifid, ovate-lanceolate, broadest at about 2/5 of the length; pinnae short-petiolate, to 5.2 3 1.8 cm, the proximal basiscopic and sometimes acroscopic segments enlarged except on the proximal pinnae; segments 3-4 mm wide, rounded to obtuse; rachises adaxially with dense, mixed indument consisting of reddish, spreading, septate, 5-8-celled hairs 0.8-1.3 mm, 1-2-celled reddish hairs 0.1-0.2 mm, and lanceolate, long-acuminate, brown, clathrate, remotely denticulate scales 1-3.5 3 0.2-0.7 mm, abaxially with similar scales but fewer, whitish hairs 0.5-1 mm; costae and veins adaxially with sparse, whitish, strigose hairs 1-1.5 mm, abaxially with moderately dense scales and hairs resembling those of the rachises abaxially, but shorter; laminar tissue thin, adaxially glabrous, abaxially with sparse, appressed, hyaline to orangish hairs 0.2-0.4 mm; veins dark, conspicuous; sori inframedial, 2-4 per segment, distributed along the entire segment, exindusiate.
PARATYPES.-Bolivia. La Paz: Prov. Nor Yungas, a 0.5 km de la Estación Bioló gica Tunquini, subiendo el Río Santa Catalina, 168119S, 678529W, 1600 m, 23 Aug 1998, Portugal A. 246 (LPB, UC), Portugal A. 269 (LPB). This species is characterized by the long, whitish hairs on the veins of the adaxial blade surfaces, and by the mixture of long and very short hairs and broad, medium brown scales on the rachises. It is a small plant with a thin blades and conspicuous, dark veins. The blade shape is ovate-lanceolate, rather than deltate as in most species of Megalastrum. Among the pinnate-pinnatifid species, the only other one with long hairs on the blades is M. hirsutosetosum (Hieron.) A.R. Sm. & R.C. Moran from Colombia to Ecuador; however, this species has longer, thinner, denser hairs on both sides of the blades. Megalastrum bolivianum is known from only three collections made at two sites in the departments of La Paz and Cochabamba in humid montane forests at 1300-1600 m. Of the pinnate-pinnatifid species, this is relatively large, and can be recognized by lacking hairs on the rachises (or with very few, scattered hairs), dark brown, long, narrow rhizome scales, and inframedial sori. It has thicker petioles than other Bolivian pinnate-pinnatifid congeners (basally to 6 mm thick vs. to 3-4 mm in the other species), and the basiscopic pinnule of each pinna is often enlarged (vs. not enlarged or enlarged only in the basalmost pinna pair in the other species). The application of the name M. honestum to Bolivian material is uncertain, because specimens cited below differ from Peruvian material in several conspicuous characters (larger size, different blade cutting with more pronounced basiscopic pinnules) not mentioned by Christensen (1913) or Tryon & Stolze (1991) . Further, contrary to the statement in Tryon & Stolze (1991) , the laminar texture of M. honestum is thinner than that of M. biseriale. We have been unable to locate type material of M. honestum (the holotype was destroyed at LZ, and no isotypes are known to us), and the matter may therefore be impossible to settle. Pending a thorough revision of the genus, we tentatively apply the name to specimens cited below. In Bolivia, M. honestum is known from eleven collections made in humid foothill forests at 450-1700 m in the departments of Beni, La Paz, Cochabamba, and Santa Cruz. This rare endemic species, known from only two collections, differs from M. honestum by its broader, paler rachis scales and supramedial (vs. inframedial) sori . It is also a smaller species with less pronounced basiscopic pinnules. A specimen from Peru (Smith 4424, UC) was placed under this species by Tryon & Stolze (1991) , but it has densely hairy rachises and thus falls within our concept of M. biseriale. This species, otherwise known from southern Brazil and northern Argentina, is characterized by its short hairs on both blade surfaces; it does not present taxonomic problems in Bolivia. Bolivian specimens have very small indusia that may be hard to see in sori with fully developed sporangia. Megalastrum adenopteris is known in Bolivia from three collections (two of which are cited in Smith et al. 1999) Terrestrial; rhizomes compact, scales linear-lanceolate, 13-25 3 0.5-1 mm, shiny orange-brown, clathrate, erose-denticulate; petioles to 95 cm 3 15 mm, basally reddish brown, distally stramineous, shiny when scurf abraded, scales dense at bases, otherwise petioles covered by a dense scurf of appressed, reduced scales; blades to ca. 120 3 90 cm, 3-pinnate-pinnatifid, deltate, the lowermost pinnae the longest; pinnae to ca. 45 3 20 cm, the proximal basiscopic pinnules enlarged especially on the proximal pinnae; ultimate segments 1.5-3 mm wide, rounded to obtuse; rachises adaxially densely short-hairy along the grooves, otherwise sparsely scaly, the scales 0.2-3 3 0.1-1 mm, brown, subclathrate, erose-denticulate; costae, costules, and veins adaxially with dense, reddish hairs 0.2-0.4 mm, on veins hairs to 0.7 mm long, abaxially with moderately dense, brown, clathrate, ovate-lanceolate, erose-denticulate scales .10 cells wide, 0.3-1.2 3 0.6-1.5 mm, and moderately dense, pale reddish hairs to 0.2-0.5 mm; laminar tissue adaxially glabrous, abaxially with scattered, appressed, reddish hairs 0.2-0.4 mm, margins with regularly spaced, whitish hairs 0.3-0.6 mm; sori inframedial, 1-3 per segment, mostly restricted to segment bases, exindusiate. This species differs from M. subincisum by its broader costal and costular scales (scales .10 cells wide vs. ,10 cells wide) and from M. rupicola by its larger size with more finely dissected blades, and larger rhizome and petiole scales. It occurs at higher elevations (2500-2950 m) than any other Bolivian Megalastrum except M. aureisquama. In contrast, M. subincisum is found from 250-2250 m. Two of the four known collections have apparently mature, but malformed sporangia, but in the type collection the sporangia and spores appear well-developed. Whether the malformed sporangia are a result of hybridization (but with which parent taxa is unclear, considering that at such high elevations there is only one other, quite different species of the genus) or of environmental stress at the upper elevational limit of the genus is unknown. Terrestrial; rhizomes compact, scales linear-lanceolate, 10-20 3 1-2 mm, shiny, dark golden-brown, subclathrate, entire to finely serrate; petioles to 90þ cm 3 18 mm, brown, densely covered with an appressed scurf of dissected scales, bases with dense scales resembling those of the rhizomes but smaller; blades known from incomplete material, at least to 120 3 50 cm, probably deltate, basally 3-pinnate; pinnae short-petiolate, at least to 28 3 15 cm; segments 3-6 mm wide, rounded to obtuse; rachises adaxially with dense, pale reddish hairs 0.5-1 mm along the grooves, otherwise covered with an appressed scurf of dissected scales and moderately dense, linear-lanceolate, shiny, dark golden-brown, subclathrate, entire to finely serrate scales 5-10 3 0.4-1 mm; costae and veins adaxially with moderately dense, pale reddish hairs 0.4-0.7 mm, abaxially with moderately dense, appressed, linear-lanceolate, shiny, dark golden-brown, subclathrate, entire to finely serrate scales 2-6 3 0.2-0.7 mm; laminar tissue glabrous on both sides or adaxially with sparse, strigose, whitish hairs 0.5-1 mm; sori supramedial, 4-8 per segment, distributed along the entire segment, exindusiate. This species is readily recognized by its very broad, shiny, dark goldenbrown, entire to finely serrate rhizome and basal petiole scales. Similar, but smaller scales are found on the rachises, costae, and costules. It is probably most closely related to M. subincisum, but that species has much narrower, darker, and more strongly denticulate rhizome and petiole scales. In M. aureisquama, most specimens found below 2000 m are glabrous on the adaxial blade surfaces, whereas most high-elevation specimens have long hairs on the costules and veins. Megalastrum aureisquama is fairly common at 1300-3200 m in humid montane forests in the very wet Chapare region of Dpto. Cochabamba. Megalastrum foliis tripinnato-pinnatifidis, pilis longis adaxialiter in venis, abaxialiter etiam inter venas instructis, squamis costalibus denticulatis, iisdem rhizomatum subtiliter ciliatis notatum.
Terrestrial; rhizomes compact, scales linear-lanceolate, 8-14 3 1-2 mm, shiny, dark brown, not clathrate, short-ciliate; petioles 33 cm 3 4 mm, stramineous, shiny, scales basally dense, distally scattered, appressed and reduced in size; blades known only from incomplete material, 45þ3 ca. 40 cm, probably deltate, basally 3-pinnate, the lowermost or the 2 nd pinna pair the longest; pinnae short-petiolate, to 23 3 12 cm, the proximal basiscopic segments enlarged especially on the proximal pinnae; segments 3-5 mm wide, rounded to obtuse; rachises adaxially densely hairy along the grooves, the hairs pale orangish, 0.6-1.2 mm long, otherwise sparsely hairy and scaly, the scales 1-3 3 0.1-0.4 mm, dark brown, not clathrate, denticulate; costae and veins adaxially strigose with moderately dense, whitish hairs 0.5-0.8 mm, abaxially with moderately dense, lax, spreading, whitish hairs 0.5-0.8 mm, and with scattered scales resembling those of the rachises but smaller; laminar tissue adaxially glabrous, abaxially moderately hairy with hairs similar to those of the veins; sori medial, 4-6 per segment, distributed along the entire segment, exindusiate.
This species is characterized by 3-pinnate leaves with long hairs on the blades adaxially and abaxially (both on and between the veins), denticulate, concolorous costal scales, and dark brown, finely ciliate rhizome scales. It may be closest to M. pulverulentum, but that species has strongly bicolorous costal scales with much coarser teeth. Megalastrum ciliatum, named for its shortciliate rhizome scales, is known only from the type collection in secondary humid montane forests near the town of Chulumani on a semi-isolated mountain range in the Bolivian Yungas. This range supports a number of locally endemic plant taxa (S.G. Beck, pers. comm.) , and the present species may also be restricted to this area.
La Paz: Prov. Nor Yungas, Cerro Hornuni, 168019S, 678529W, 1850 m, 27 Nov 1998, Portugal 538 (holotype: UC; isotype: LPB). Fig. 2 D-F. A Megalastro rupicola M. Kessler & A.R.Sm. in foliis basaliter tripinnatis, pilis longis costis venisque ambarum paginarum laminarum, squamis rhizomatum brevioribus fuscatioribusque, soris supramedialis positis differt.
Terrestrial; rhizomes compact, scales linear-lanceolate, 5-10 3 0.2-0.6 mm, shiny brown, subclathrate, remotely denticulate; petioles 30 cm 3 3 mm, basally brown, distally stramineous, shiny, scales basally dense, distally scattered and reduced in size; blades 50 3 35 cm, deltate, basally 3-pinnate, the lowermost pinnae the longest; pinnae sessile, to 17 3 13 cm, the proximal basiscopic segments enlarged, especially on the proximal pinnae; segments 3-5 mm wide, obtuse; rachises adaxially densely hairy along the grooves, otherwise sparsely scaly, the scales 1-3 3 0.1-0.8 mm, brown, clathrate, denticulate, sometimes with a few admixed hairs; costae and veins adaxially with moderately dense, whitish hairs 1-1.5 mm, abaxially with similar but somewhat sparser and shorter hairs and with scattered scales resembling those of the rachises but smaller; laminar tissue glabrous on both sides; sori supramedial, 2-8 per segment, distributed along the entire segment, exindusiate.
PARATYPE.-Bolivia. La Paz: Prov. Sud Yungas, camino Chulumani-Ocobaya, 2.5 km después de Chulumani, 168259S, 678319W, 1600 m, 01 Jun 1992, Schmit 440 (LPB).
This species is most similar to M. rupicola, with which it grows, but differs by its basally 3-pinnate blades, long hairs on the costae and veins on both sides of the blades, shorter and darker rhizome scales, and supramedial sori. Megalastrum marginatum is known from only two collections made in humid montane forests (the type was found along a creek) at 1600-1850 m. On average, Bolivian specimens of this widespread species have shorter rachis and petiole scales than specimens from northern South America and Mesoamerica (although the extremes overlap). Only one specimen (Kessler 9088, LPB, GOET, UC) has scales approaching those of typical, northern M. pulverulentum. Within Bolivia, two morphologically and geographically distinct populations can be distinguished. One (morph 1) occurs in southcentral Bolivia and bears long hairs on the adaxial leaf surfaces. The other (morph 2) is found in central Bolivia and has almost glabrous adaxial and abaxial leaf surfaces, as well as slightly broader scales on the rhizomes and petiole bases. These forms may warrant treatment as distinct taxa, but detailed studies throughout the range of the species (or species complex) is needed to adequately evaluate its morphological variability. For example, some specimens of morph 2 closely resemble M. pulverulentum var. heydei (C. Chr.) A.R. Sm. & R.C. Moran of Mesoamerica, but the similarity is probably superficial. In Bolivia, M. pulverulentum is known from 23 collections made in humid forests at (400) Terrestrial; rhizomes compact, scales linear-lanceolate, 8-17 3 0.3-0.8 mm, shiny orange-brown, clathrate, remotely denticulate; petioles 30-60 cm 3 3-8 mm, basally rich brown, distally stramineous, shiny, scales basally dense, distally scattered and reduced in size; blades 40-80 3 30-50 cm, 2-pinnatepinnatifid, deltate, the lowermost pinnae the longest; pinnae short-petiolate, to 15 3 8.5 cm, the proximal basiscopic segments enlarged especially on the proximal pinnae; segments 2.5-5 mm wide, rounded to obtuse; rachises adaxially densely short-hairy along the grooves, otherwise sparsely scaly, the scales 0.2-4.5 3 0.1-0.8 mm, brown, clathrate, denticulate, sometimes with a few admixed hairs; costae and veins adaxially with dense, reddish hairs 1-1.5 mm, abaxially with scattered brown, clathrate, denticulate scales Throughout its extensive range (Mexico and West Indies to Bolivia) this species varies considerably in size, blade dissection, and length and density of hairs on the blades; Further studies may reveal it to be a species complex. Usually, the leaves are glabrous except for dense, short hairs on the costae and costules on both leaf surfaces and for scattered short hairs on the segment margins. However, several Bolivian specimens clearly stand apart: one morph (Kessler 10897, 11131) has scattered, very short, erect hairs on the abaxial leaf surfaces between the veins, whereas yet another form (Acebey 730, Krömer 100) has long hairs on the costules and veins of the adaxial leaf surfaces. In Bolivia, it is known from 24 collections in humid forests at 250-2250 m in the departments of Beni, Cochabamba, La Paz, and Santa Cruz. This endemic and distinctive species is the only persistently and conspisuously indusiate Megalastrum in Bolivia. It is probably closely related to M. andicola (C. Chr.) A.R. Sm. & R.C. Moran from Colombia, Ecuador, and Peru, which may be expected also to occur in Bolivia. It differs from M. villosulum by lacking small, appressed, glandular hairs on the abaxial blade surfaces and instead bearing dense, long hairs. Until a few years ago, M. villosulum was known only from the type collection, but we now have seen five gatherings from humid montane forests at 1800-2150 m in the departments of La Paz, Cochabamba, and Santa Cruz. 
